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(57) ABSTRACT

Devices for emptying a container of viscous fluid 1n an
ambient medium where there exists an atmosphere under
pressure and a force of gravity. The device of the invention
1s essentially characterized by the fact that it comprises a
receptacle 1 having a mamn volume 2 comprising top and
bottom portions 3 and 4 and 1n which a separation wall 5

defines two secondary volumes 6 and 7, an orifice 8 made
through the wall 5 to put the two secondary volumes 6 and
7 1nto communication, and opening out 1nto the secondary
volume 7 1n the top portion 3 of the main volume, a pump
10 mounted to co-operate with the receptacle 1, its suction
inlet 11 being 1n the volume 6 and 1ts outlet 12 opening out
to the outside 13 of the receptacle 1, a tube 14, and means
17 for mounting the tube 14 1n association with the recep-
tacle 1 so that its outlet opening 16 1s situated in the
secondary volume 7 and its inlet opening 135 lies outside the
receptacle 1. The invention 1s particularly applicable to
changing engine o1l in motor vehicles, or the like.

9 Claims, 2 Drawing Sheets
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DEVICE FOR EMPTYING A CONTAINER OF
VISCOUS FLUID

The present invention relates to devices making it pos-
sible 1n a medium where there exists an atmosphere under
pressure and a force of gravity, to empty a container of
viscous fluid, which devices find a particularly advantageous
application 1n changing the oil contained 1n the engines of
motor vehicles or the like.

Devices already exist for emptying containers of viscous
fluids. However, those known devices present structures that
are complex and that put considerable limits on their use, 1n
particular by individuals desirous of performing their own
o1l changes on their own motor vehicles.

An example of such a device 1s described 1n U.S. Pat. No.
1,439,295, The device described 1n that document comprises
a pump placed in a housing arranged 1n the main receptacle
suitable for collecting the substance to be emptied out such
as o1l or the like. The pump has a suction mlet placed in the
bottom of the pump body. That suction inlet needs to be put
into communication with the top of the receptacle and it 1s
necessarily connected thereto by means of a hose enabling
the pump to be placed in 1ts housing, as shown 1n FIG. 1 of
that document.

Such a structure presents undoubted drawbacks. In
particular, 1t puts a limit on the suction that the pump can
ogenerate. Beyond a certain amount of suction, the hose
might collapse. Furthermore, 1t 1s very difficult to make
leakproof passages at both ends of the hose, specifically
because of its flexibility. Finally, such a device 1s unsuitable
for being mounted manually and its structure 1s unsuitable
for industrializing by mass production.

Thus, an object of the present invention 1s to provide a
device that makes 1t possible 1n a medium where there exists
an atmosphere under pressure and a force of gravity, to
empty a container of viscous fluid, which device 1s very
simple 1n structure, easy to make, of very low cost price, and
can be used by anybody whether professionals or private
individuals.

More precisely, the present mnvention provides a device
usable, 1n a medium where there exists an atmosphere under
pressure and a force of gravity, to empty a container of
viscous fluid, the device comprising;:

a receptacle defining a main volume suitable for contain-
ing said viscous fluid, said receptacle being shaped to
be suitable for placing in said medium so that the main
volume has a top portion and a bottom portion;

a pump having a suction inlet and a delivery outlet;

a tube 1ncluding an inlet opening and an outlet opening;
and

means for mounting the tube in association with the
receptacle 1n such a manner that the inlet and outlet
openings are situated respectively outside and inside
the receptacle, the end of the tube mcluding the inlet
opening being suitable for dipping into the container

that 1s to be emptied;
the device being characterized by the fact that it further
comprises a separation wall for defining first and second
secondary volumes inside the main volume, the first sec-
ondary volume 1ncluding at least a fraction of the top portion
of the main volume, and an orifice made through the
separation wall to put the first and second secondary vol-
umes 1nto communication with each other, said orifice
opening out into the second secondary volume in said
fraction of the top portion of the main volume, by the fact
that said pump 1s mounted to co-operate with the receptacle
so that i1ts suction inlet 1s situated in the first secondary
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volume, and 1ts delivery outlet opens out to the outside of the
receptacle, and that the outlet opening of the tube 1s situated
in the second secondary volume.

Other characteristics and advantages of the present mnven-
tion will appear from the following description given with
reference to the accompanying drawings by way of non-
limiting 1llustration, and in which:

FIGS. 1 and 2 are diagrammatic section views through
two respective embodiments of a device of the inven-
tion for emptying a container of viscous fluid.

Although FIGS. 1 and 2 show two embodiments of the
device of the invention, it 1s specified that the same refer-
ences therein are used to designate the same elements or
means regardless of the figure 1n which they appear and
regardless of the way 1n which the means are shown.

The device, one embodiment of which 1s shown 1n FIG.
1, serves to empty a container of viscous fluid such as the o1l
contained 1n the engine unit of a motor vehicle or the like,
in a medium 1n which an atmosphere exists under pressure
and 1n which there 1s a force of gravity, as 1n ambient air as
it exists on Earth.

The device comprises a receptacle 1 having a wall 19 that
defines a main volume 2 suitable for containing a viscous
fluid, the receptacle being shaped to be suitable for placing
in the ambient medium so that the main volume has a top
portion 3 and a bottom portion 4.

A separation wall 5 situated 1n the main volume 2 sub-
divides said main volume into first and second secondary
volumes 6 and 7, the first secondary volume 6 including at
least a fraction 9 of the top portion 3 of the main volume 2.

An orifice 8 1s made through the separation wall 5§ to
establish communication between the first and secondary
volumes 6 and 7, said orifice opening out into the second
secondary volume 7 1n the above-defined fraction 9 of the
top portion 3 of the main volume.

The device also includes a pump 10 having a suction inlet
11 and a delivery outlet 12. The pump 1s mounted to
co-operate with the receptacle 1, and more particularly with
its wall 19 as described below, so that its suction inlet 11 1s
situated 1n the first secondary volume 6 and its delivery
outlet 12 opens out to the outside 13 of the receptacle 1.

The device also comprises a tube 14 having an inlet
opening 15 and an outlet opening 16, and means 17 for
mounting said tube 14 1n association with the receptacle 1 1n
such a manner that 1ts outlet opening 16 1s situated in the

second secondary volume 7 and its inlet opening 15 1is
situated outside the receptacle 1, the end 18 of the tube 14
that includes the inlet opening 15 being shaped so as to be
suitable for dipping into the container to be emptied.

In preferred and advantageous manner, the end 18 of the
tube 14 having the inlet opening 15 1s flexible so as to be
casily dipped down to the bottom of the largest possible
number of containers of any shape, and the above-defined
means 17 are advantageously constituted by a sealed pas-
sage 24 through the wall 19 of the receptacle 1.

This sealed passage 1s advantageously coupled to a
removable stopper so as to enable the receptacle 1 to be
emptied when it has become relatively full, thus enabling the
device to be reused for another o1l change.

Also preferably, the device 1s arranged 1n such a manner
that the secondary volume 7 as defined above 1s subdivided
into first and second auxiliary volumes 21 and 22, these two
auxiliary volumes communicating with each other via a
constriction 23 that 1s preferably formed between the wall 19
of the receptacle and the separation wall 5, said constriction
constituting a large head loss for the viscous fluid.

The first auxiliary volume 21 1is situated in the top portion
3 of the main volume 2 and the orifice 8 opens out into said
first auxiliary volume 21.
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As mentioned above, the device includes a pump 10. In an
advantageous embodiment, the pump 10 comprises a cylin-
drical body 30 having a first end 33 secured in leakproot
manner to the wall 19 of the receptacle 1 and having its
opposite end 34 opening out 1nto the first secondary volume
6; a piston 35 1s slidably mounted in the cylindrical body 30;
a control rod 36 moves the piston in translation; and a valve
38 1s provided to cooperate with the piston 35, said valve
being open when the control rod 36 penetrates by moving in
translation into the cylindrical body 30 1n the direction
marked by arrow 61 1n the figure, and being closed when the
control rod moves out from the cylindrical body 1n transla-
fion as marked by arrow 62 1n the same figure. In addition,
the control rod 36 1s made 1n such a manner that 1t passes
without sealing through an opening 31 made 1n the wall 19
of the receptacle and one of its ends (37) is always situated
outside the receptacle 1.

As shown 1n FIG. 1, the separation wall § 1s advanta-
geously constituted by a cylindrical sleeve 40 of a length that
1s longer than that of the cylindrical body 30, said sleeve
being secured at one end 41 to the wall 19 of the receptacle
1 so as to be substantially concentric about the cylindrical
body 30 and defining between its inside face 45 and the
outside face 46 of the cylindrical body a first annular space
43, and further being constituted by a plug 44 that closes the
other end 42 of the sleeve 40 1n leakproof manner.

In a preferred embodiment, the first auxiliary volume 21
forms a second annular cylindrical space 50 around the
sleeve 40 and of the same thickness as the above-defined
constriction, said second annular space 30 being shorter 1n
length than the sleeve 40, as can be seen 1n the figure.

For safety reasons and 1n order to obtain proper operation
regardless of the volume of fluid to be emptied out, the
device mncludes a valve member 55 mounted to cooperate
with the orifice 8 1n such a manner as to open for flow going,
from the second secondary volume 7 towards the first
secondary volume 6.

In an advantageous embodiment, the valve member 55 1s
constituted by a resilient ring 56 mounted in the first annular
space 43 and by a closure stud 57 mounted to co-operate
with the ring 56 1n such a manner as to be suitable for closing,
the orifice 8 under the resilient drive exerted by the ring, and
to move away from said orifice when the surrounding
atmosphere 1s sucked 1n by the pump 10 so as to pass from
the second secondary volume 7 towards the first secondary
volume 6, 1n a manner that 1s described below.

With a device having the structure as described above, it
1s advantageous for at least the receptacle 1, the separation
wall 5, the tube 14, and the cylindrical body 30 all to be
made of a plastics material, in particular by molding, thereby
contributing to considerably reducing the cost of manufac-
turing this device of the invention.

The above-described device operates and 1s used as
follows:

Firstly, 1t 1s assumed that the device 1s used 1n a medium
where there exists an atmosphere under pressure and gravi-
tational force, e.g. on Earth, and that the receptacle 1 1is
initially completely empty of any liquid and that 1t 1s to be
used for emptying out the o1l contained in the engine unit
(not shown) of a motor vehicle or the like.

The end 18 of the tube 14 is inserted into the engine unit
so that its inlet opening 15 1s dipped into the oil, and
preferably all the way down to the bottom of the engine unit.

The control rod 36 1s then moved back and forth along
arrows 61 and 62 so that the piston 35 travels along the
inside 32 of the cylindrical body 30.

When the rod is pushed 1n along arrow 61, the valve 38
1s open and the piston 35 moves in without significantly
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moving the atmosphere that 1s to be found within the
cylindrical body.

Conversely, when the control rod 36 1s raised along arrow
62, the valve 38 closes and establishes suction between the
piston 35 and the suction inlet 11. The atmosphere which
exists 1nside the cylindrical body 30 above the piston 1is
exhausted through the delivery outlet 12 which 1s constituted
in the embodiment shown by the opening 31. The atmo-
sphere 1n the second secondary volume 7 1s sucked so as to
penctrate 1nto the first secondary volume 6 by opening the
valve member 55. The suction which occurs 1 the second
secondary volume 7 enables o1l contained 1n the engine unit
to be sucked 1n because of the pressure difference that is
produced between the atmosphere outside the receptacle 1
and that acts on the o1l to be emptied out, and the pressure
that exists 1nside the second secondary volume 7.

To suck out all of the o1l contained in the engine unit and
to empty 1t 1nto the bottom 4 of the receptacle 1, 1t suffices
to move the control rod 36 successively up and down.

Given the structure of the device as described above, even
if 1t should accidentally be tilted, the constriction 23 creates
a obstacle to the flow of oil, thereby preventing it from
penctrating into the first auxiliary volume 21 and thus
coming up to the orifice 8. Nevertheless, 1t should be
observed that even if o1l were to penetrate into said first
auxiliary volume while the device 1s not 1n use, the closure
stud 57 would prevent the o1l from flowing into the first
secondary volume 6.

In the above-described structure, the delivery outlet 12
from the pump coincides with the opening 31. Thus, 1n order
to ensure that the atmosphere which 1s extracted from the
receptacle when the control rod 36 1s pulled along arrow 62
can escape to the outside 13 of the receptacle, the section of
the opening 31 1s made 1n such a manner as to be greater than
the cross-section of the control rod 36 so as to leave a
suflicient gap between said control rod and the edge of the
opening, as shown 1n the figure.

Nevertheless, the opening 31 could clearly be constituted
by a sealed passage for the control rod 36. Under such
circumstances, the delivery outlet 12 would need to be made
separately by a hole passing through the wall 19 of the
receptacle. Such an embodiment would be used 1n the event
of 1t being necessary for the control rod 36 to be securely
held laterally while 1t 1s moving 1n translation.

Furthermore, and for safety reasons, the wall 19 of the
receptacle 1 can, for example, include 1n conventional
manner a window of transparent material so that users can
verily the level of fluid contained in the receptacle 1 so as
to avoid exceeding a determined level which 1s preferably
defined to be below the level of the constriction 23.

FIG. 2 shows a second embodiment of a device of the
imnvention whose main characteristics are described above, 1n
particular with reference to FIG. 1.

In this second embodiment, the device comprises, as 1n
the first embodiment, a pump 10 mounted to co-operate with
the receptacle 1 of which only a portion 1s shown, the suction
inlet 11 being situated in the first secondary volume 6 and
the delivery outlet 12 opening out to the outside 13 of the
receptacle.

In this second embodiment, the pump 10 has a pump body
constituted by the separation wall § as defined above when
describing a first embodiment, a piston 70 that 1s slidably
mounted 1n the pump body 5 to define first and second
chambers 71 and 72 1n the first secondary volume 6, with the
orifice 8 opening out into the first chamber 71 via the valve
member 55, as 1n the first embodiment shown 1n FIG. 1.

In addition, the piston 70 1s shaped to constitute a second
valve member which i1s open when the piston 70 moves 1n
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the pump body so that the volume of the first chamber 71
decreases while the volume of the second chamber 72
increases, and closed when the piston moves so that the
volume of the first chamber increases and the volume of the
second chamber decreases.

The pump 10 also has a control rod 73 for moving the
piston 70 1n translation in the pump body 35, one end 74 of
the control rod being situated outside the receptacle 1 by
passing through a sliding leakproof passage 75 in the wall 76
of the receptacle 1 between the first chamber 71 and the
outside 13, means 77 for putting the second chamber 72 into
communication with the outside 13 of the receptacle 1, and
valve means 78 that are open only 1n the direction from the
second chamber 72 towards the outside 13 of the receptacle.

In FIG. 2, the shiding leakprootf passage 75 1s represented
diagrammatically by a hole surrounded by a sealing bellows
connecting the edge of said hole to the piston 70, however
it 1s clear that this leakproof passage could be constituted by
other means, ¢.g. a sealing O-ring, or the like.

In a particularly advantageous embodiment, in particular
for industrializing and assembling the device, the means 77
for putting the second chamber 72 into communication with
the outside 13 of the receptacle are constituted by a duct 79
passing through the piston 70 and along at least part of the
control rod 73 so that both ends 80 and 81 of the duct open
out continuously respectively mto the second chamber 72
and to the outside 13 of the receptacle. Under such
circumstances, the valve means 78 are mounted to
co-operate with said duct 79, e.g. at its end 81. Valve means
78 of the kind defined above are well known 1n themselves
and are not described more specifically herein, 1n order to
simplify the present description.

Similarly, in one possible advantageous embodiment, the
piston 70 forming the second valve member comprises, for
example, a piston body 82 of section smaller than the section
of the first secondary volume 6, a circular groove 83 formed
in the piston body, an O-ring 84 received in the circular
ogroove, the outer annular section of the O-ring 84 being
equal to the inside section of the first secondary volume 6,
and 1its inner annular section being equal to the section at the
bottom 85 of the groove 83, the width of the groove being
orcater than the thickness of the O-ring, and means 86 being
provided to put the circular groove 83 into communication
with the second chamber 72.

The embodiment shown 1n FIG. 2 operates 1dentically in
terms of general function to the embodiment shown in FIG.
1 as described above. The only difference lies in the opera-

fion of the pump 10, but the result obtained 1s i1dentical to
that obtained with the first embodiment.

With a device 1n accordance with this second
embodiment, 1n order to suck up the fluid after the end 18 of
the tube 14 has been dipped 1n the container that 1s to be
emptied, the process begins by lifting the rod 73. The piston
70 r1ses 1n the pump body 5, thereby reducing the volume of
the chamber 71. Since this piston 1s configured as a valve
member that 1s open while it 1s rising in the pump body 3§,
it allows the air that 1s to be found in the chamber 71 to pass
so as to fill correspondingly the volume of the chamber 72,
the valve member 55 associated with the orifice 8 preventing
air from passing from the first secondary volume 6 to the
second secondary volume 7. While the rod 73 1s moving
upwards together with the piston 70, the valve 78 also
prevents any air from entering from the outside 13 and
penetrating into the second chamber 72.

When the rod 73 reaches the top of the first secondary
volume 6, 1t 1s moved down and the piston 70 moves with
it, thereby reducing the volume of the second chamber 72.
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Since the piston 70 1s configured as a valve member which
1s closed when the piston moves 1n the direction for reducing
the volume of the second chamber, it serves to compress the
air 1n the chamber 72 and to expel 1t to the outside 13 of the
receptacle 1 via the duct 79 and the valve 78.

Thus, by reciprocating up and down movements of the rod
73 and thus of the piston 70, 1t 1s possible to suck out a large
fraction of the air contained in the secondary volume 7 of the
receptacle 1 and to establish suction therein that acts via the
tube 14 to suck 1n the fluid from the container that 1s to be
emptied, thereby progressively filling the volume 7.

The piston 70 configured as the second valve member as
shown 1n FIG. 2 operates as follows:

When the rod 73 1s raised, the O-ring 84 comes into
abutment against the bottom portion of the groove 83 and the
air contained 1n the chamber 71 can thus flow from the
chamber 71 into the chamber 72 passing through the gap 90
that exists between the piston body 82 and the pump body
5, and then via the means 86 for putting the circular groove
83 1into communication with the second chamber.

While the rod 73 1s being lowered, the O-ring 84 presses
against the top portion of the groove 83 and matches the
shape of the inside wall of the pump body 5. In this
confliguration, the gap 90 is closed and does not allow fluid
communication between the second chamber 72 and the first
chamber 71 via the communication means 86. The piston
configured as a valve member 1s thus 1n the above-defined
closed direction. This 1s the configuration shown 1n FIG. 2.

What 1s claimed 1s:

1. A device usable, in a medium where there exists an
atmosphere under pressure and a force of gravity, to empty
a container of viscous fluid, the device comprising:

a receptacle (1) defining a main volume (2) suitable for
containing said viscous fluid, said receptacle being
shaped to be suitable for placing 1n said medium so that
the main volume has a top portion (3) and a bottom
portion (4);

a pump (10) having a suction inlet (11) and a delivery
outlet (12);

a tube (14) including an inlet opening (15) and an outlet
opening (16); and
means (17) for mounting the tube (14) in association with
the receptacle (1) in such a manner that the inlet and
outlet openings (15, 16) are situated respectively out-
side and inside the receptacle (1), the end (18) of the
tube (14) including the inlet opening (15) being suitable
for dipping into the container that 1s to be emptied;
the device being characterized by the fact that 1t further
comprises a separation wall (8) for defining first and second
secondary volumes (6, 7) inside the main volume (2), the
first secondary volume (6) including at least a fraction (9) of
the top portion (3) of the main volume (2), and an orifice (8)
made through the separation wall (§) to put the first and
second secondary volumes (6, 7) into communication with
cach other, said orifice opening out 1nto the second second-
ary volume (7) in said fraction (9) of the top portion (3) of
the main volume (2), by the fact that said pump (10) is
mounted to co-operate with the receptacle (1) so that its
suction inlet (11) is situated in the first secondary volume
(6), and its delivery outlet (12) opens out to the outside (13)
of the receptacle (1), and that the outlet opening (16) of the
tube (14) is situated in the second secondary volume (7);

the second secondary volume (7) being subdivided into
first and second auxiliary volumes (21, 22), these two
auxiliary volumes being 1in communication via a con-
striction (23) formed between the wall (19) of the
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receptacle (1) and the separation wall (§), said con-
striction constituting a large head loss for the viscous
fluid, the first auxiliary volume (21) being situated in
the top portion (3) of the main volume (2), the orifice
(8) opening out into said first auxiliary volume (21).

2. A device according to claim 1, characterized by the fact
that the end (18) of the tube that includes the inlet opening
1s flexible.

3. A device according to claim 1, characterized by the fact
that it has a first valve member (55) mounted to co-operate
with the orifice (8) in such a manner that said first valve
member 1s open for flow from the second secondary volume
(7) towards the first secondary volume (6).

4. A device according to a claim 1, characterized by the
fact that the pump (10) comprises a cylindrical body (30), a
first end (33) of the cylindrical body being secured in
leakproof manner to the wall (19) of the receptacle (1), said
receptacle having an opening (31) to put the inside (32) of
the cylindrical body (30) into communication with the
outside (13) of the receptacle, the cylindrical body (30)
opening out at its other end (34) into the first secondary
volume (6); a first piston (35) slidably mounted in the
cylindrical body (30); a first control rod (36) for moving the
first piston 1n translation, one end (37) of the first control rod
being situated outside the receptacle (1) by passing without
sealing through the opening (31); and a valve (38) mounted
to co-operate with the first piston (35), the valve being open
when the first control rod (36) penetrates 1n translation into
the cylindrical body (30), and being closed when the first
control rod moves out from the cylindrical body.

5. A device according to claim 4, characterized by the fact
the the separation wall (5) is constituted by a cylindrical
sleeve (40) that is longer than the cylindrical body (30), the
sleeve being secured at one of its ends (41) to the wall (19)
of the receptacle so as to be substantially concentric with the
cylindrical body (30) and co-operating therewith to define a
first annular space (43) between its inside face (45) and the
outside face of the cylindrical body, and being constituted by
a plug (44) to close the other end (42) of the sleeve in
leakproof manner.

6. A device according to claim 5, characterized by the fact
that the first auxiliary volume (21) forms a second cylindri-
cal annular space being shorter than the length of the sleeve.

7. A device according to claim 3, characterized by the fact
that, said pump (10) being mounted to co-operate with the
receptacle (1) in such a manner that its suction inlet (11) is
situated 1n the first secondary volume (6) and its delivery
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outlet (12) opens out to the outside (13) of the receptacle (1),
the pump comprises a pump body, said pump body being
constituted by the separation wall (5), a second piston (70)
slidably mounted in said pump body to define first and
second chambers (71, 72) in said first secondary volume (6),
said orifice (8) opening out into the first chamber (71), said
second piston (70) being shaped to constitute a second valve
member so that the second valve 1s open when the piston
moves 1n the pump body so that the volume of the first
chamber decreases and the volume of the second chamber
increases, and being closed when the piston moves so that
the volume of the first chamber decreased and the volume of
the second chamber increases, and being closed when the
piston moves so that the volume of the first chamber
mcreases and the volume of the second chamber decreases,
a second control rod (73) for moving said second piston in
translation in said pump body, one end (74) of said second
control rod being situated outside the receptacle (1) and
passing through a sliding sealed passage (75) in the wall (76)
of the receptacle between the first chamber (71) and the
outside (13), means (77) for providing communication
between the second chamber (72) and the outside (13) of
said receptacle (1), and valve means (78) having an open
direction only from the second chamber (72) towards the
outside (13) of said receptacle.

8. Adevice according to claim 7, characterized by the fact
that the means (77) for putting the second chamber (72) into
communication with the outside (13) of said receptacle are
constituted by a duct (79) passing through said second piston
(70) and along at least part of said second control rod (73)
so that its ends (80, 81) open out constantly respectively into
the second chamber (72) and to the outside (13) of said
receptacle, said valve means (78) being mounted to
co-operate with said duct (79).

9. Adevice according to claim 7, characterized by the fact
that said second piston (70) constituting a second valve
member comprises a piston body (82) of outside section
smaller than the section of said first secondary volume (6),
a circular groove (83) formed in said piston body, and an
O-ring (84) disposed in said circular groove, the outer
annular section of the O-ring being equal to the section of
the bottom of the groove, the width of said groove being
greater than the thickness of said O-ring, and means (86) for

putting the circular groove 1nto communication with the
second chamber (72).
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